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[|]f*JfCl 1 , , ^ , ■ . 

i- * i/£ # * * 1" £ R « JB * fi & if * MMM mm X * o X , 

tuiaffifri±, *2©ft^, i3w»m, 

fulfils 1 v^*->*a (Mg) , (Ca) , *hn>^A (s 

r) „ (Ba) <d >f)V- -f^ bmRZ tLtz'J?* < t i> l m.<r> T ;v * V ±M 

mmm2(Dm^t, **>y*A cs c ) , w ? > u *a (y) ^itF?^^ 

frfB* 1 OJft^^M"t*«r»# 2 C9^C0^;VJt^0 . 0 2 -0. 4 0"C*!), HUBB» 

i <&js#K**-r*flriB#3 ojft^o^^jfc^o. 0 4~i. 5t*^-^iftt^ 

TtfrfBfM ff)Wv^^y7 (MgO) -C&&#\ *av»tt*^->T (CaO) 

tffflB* 2 (DJ&frifi, *#>v<^A (Sc) > ^fyh'JfA (Y) , (La) , 

•feV^A (Ce) , (Pr) , **y*A (Nd) . iSiW^O^A ( 

[Iff « 4 ] 

mjfB^ 2 (Dtftftij*^ *'j9A (Ce) <oWkMXibZ> 3 KiB«<£>£-j£#**ai/B 

[W*«5] . , 

ilfii3(7)W> v';v=r^T> * ^ v S A^J^ffc v ;V 3 ~ 7\ v^^y^A^cfltv 
^ y Y y A^{ty;V3-7> X*yy 1 )A$£ftyJV3-7, fciOMrV 
* A^ltv;V3^T^^v-:/^M^£tL7^& < t$> imx$>&m^l ^v^Lit 

[MfJfcfi 6 ] 

liufBfil 3 <^$:^\ yivn-7, £ fctt* ;v A£5£ft 3 ^7^****3 5 
(Ru) fei^ 'Jy^A (I r) (Dyfr-^frbM^Ztifc'J?* < imx$>&m-$- 

m i *v> Liff« 6 cov^rtL^tiamo^^r^^fflMo 
[ft*^ 8 ] 

hu IBVI 1 1 Jfe^JR j&* n S> * A ( R h ) "C * S iff « 7 £ gB« O # X M5tffl 1»o 

[ft** 9 ] _^ 

1trtBVIIIJfe^JPSWffi»**«, a#:©fiilfi:^Ll 0 0 - 5 0 0 0 Olippmf* 

[If 10] , 

«TIBVIIIJfe^*Ofi«p*^ fi#©ffS!SI«WL2X 1 0" 7 ~5 X 1 0" 3 ^;v/m 

C O J: H 2 t t^M*^ ?:Mt^^*o 
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HtifBffi*^. i2»t, i3©Mtm, 

fjffi^ 1 <75J^^« N -v^^^^A (Mg) , *;Vv<>A (Ca) , J^hn^^A (S 
r) . SsJ^ty^A (Ba) 0^-^?.S«?5*im< tUlO WJ±S 

fulfil 2 0]fe5Hi, (S c) , ^f'JfA (Y) ^i^^^-f 

hu 3 <ow&-\± > v * 3 - t i i± ^ * 3 - t * ±^ i- a H#*8*5£14 * * 
rniB^ i ©j*#fc*H-*tiriB* 2 oja^-t^jfc^o . o 2 ~ 0 . 4ot^^ hoisis 

1 2 1 

#*0. 3-0. 6 ©IKHrtK* >5, 
^^««ffl»jBE^«§*tfcjtt«JB<©APO^aLfl£* , l 0 0 - 5 0 0 "CT?* «J , 

mtm t ^mn'D^x-u^6 00-1200 °c-e& !? 

fi!l!»l<OAPO^E*^0. IMP a~l 0MP a ©USHrtfcKJgS *rC&*Mf*S 
1 1 ^IB«0^^f^o®^feo 
[fi^^ 1 3 ] 

(r) #\ 5 X 1 0" 4 ~ 3 x l 0- 2 (sec) KWfcJfeS ttt * S ei^ 

in 1 t^tiw^i 2 ^iam^^*'^^«5t^o 
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[0003] , , _ 

[0 0 0 4] 

M*^WlMft 01*. If, (1) (2) ATR (Auto The 

rmal Reforming) . (3) (CP OX : Catalytic Partial Oxidation) 

mm (o * * - ^ £ l & *u* & * k ta4M^)iKt & - t 

[0 0 0 7] 
[0 0 0 8] 

SIM^SHfcft t * it * WW A P#i£<7) *° y h l± . ^-J& # * RsRJK 

^ * > (|^8 0 0 kJ/mo 1 O^) t> t 1 § ft i fet * BM??* 

<D*m%V 7 * - ^ > ^RJS »2 5 0 kJ/mo 1 OM) , C0a'J7*-5>^ 
]& ^2 0 0 kJ/rao 1 <b * * 2 mRiSmt?* «9 , «t 

(1) T^StfJ&ilDSKjfcEUS* ®30kJ/mol«) "Cft-} £ fc tf. 
[0 0 0 9] 

CH4+ 1 /2 02 -> CO+2H2 * (1) 

[0 0 10] 

[#lfttl] WO 97/37929 
[#Sf»2] WO 01/36323 
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mm &m&: t £ ? t -r * hhki 

[0011] 
[0012] 

<t it i tt * m ^ ti &m ar * <d m&%& * »-r & £ t k & & o 

[0 0 13] 

im^JR*^L. 1triBS^ti> i2«t & 3 fue2 

#1<0J£4HJ\ v^if-v<yA (Mg) , *;v->fA (Ca) , *hn>?-?A (Sr) „ 
fciOWJ^A (Ba) <DiTfr--f1i>km£lZiVtt&-& < t lt^T^V* y±«&«© 
BMfc«TC*tK «fB*2©Jj*tt, (Sc) , >r*HJ*A (Y) 

J <i Y(D7^-7°fr hmR^^tz-'P f £{ bi> l «<&5B3lf ©BMfclfcT* !K mjsa»3<7) 

, IUiB^l<^^^1"^tflB^2 6O^CO^;Vj:b^0. 02-0. 4 0 <9 , lit SB* 
l(DJ&frl<Ztt^&m^3<D$L%-<D*)V)kiP0. 0 4-1. «t 3 fc#&£*L*o 

[0 0 14] 

~>7 (MgO) , &&Wi#;Vv7 (CaO) 2> -? i/T b Ltii^ ti& o 

[0 0 15] 

v<yA (S c) . ^;f'J^ (Y) , 7>*>- (La) , -feU *A (C e) , 

>^A (Pr) , **v^A (Nd) , SilFt^^A ( S m) <7>;50V- 7>£>jl^£ 

titz'j?tz <b% \m<D7tm<vm.iv®}b lt«$w 0 

[0 0 16] 

tit, $Hi©^*^lIffl»l«ff ^ Lv^iit LT, frSB£ 2 oj&frfi, -tV* 
A (Ce) c^M^i: U«?Wo 
[0 0 17] 

[0 0 18] 

;7, t/;(i*)Vy7A^fty>3-7i L-Cfl*&$*L£o 
[0 0 19] 

tic, *§kW<D&JfotfAM&MW&v>%-* L^tSMkb Lt, IubBVIIIJ^««4. ns>? 
A (Rh) , fi* (Pt) , ^7-/^ (P d) > ;Vx~^A (Ru) £4t>M V v^A 
(I r) (Dir^-'fi^hWSi^f^it^ < ^ & LTflf}&£ tL& 0 
[0 0 2 0] 

A (Rh) j&»fci||US3*U»o 
[0 0 2 1 ] 
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fl^co^-jiafi LI 00- 5 0 0 0 0 Hfi ppmh^^id $ tt* 0 

[0 0 2 2] 

N aMIMii:ML2 xi o- 7 ~ 5 x i 0" 3 ^;v/m 2 i 3 £fl*jfc$*L*<, 

[0 0 2 3] 

#U fjfBS#^ fSlO^fc, *2«l:, *3«i*^ 

it 7n->9A (Mg) . (Ca) , ^hn'/ffA (Sr) , *3 «£ 

*i (Ba) <^;v-7^M#l£*W^&< ifo7;v*'J±liI«fre^ 

»K 1HB* 2 <&Jfc#H\ (Sc) , (Y) * J: If? >> -f K 

jas£-fc**1-4tfriB£2 oj&^o^vJfc^O. 0 2~o. 4 o-c*tK hubB^i <7)^^*f 
-r^Bffia^3 O^c7)^;vj:b/O ? 0 . 0 4-1. 5-C*>& i 3 Kfl&£3*L*o 
[0 0 2 4] 

^R«^;vm^c-c*^L7tfc§. m*4^^1 3 ^02/c (^;vjt) **o. 3~o. 6 

©fglrtH^t), M^^MffittW*^^^^^ 0 ®*^^ 1 0 0-5 

o om»>, ftMMi©ffipo3y^?aK**6 00-120 o°c-?&i9> Wi©xp©^ 

*JE*Jtf*0. IMP a- 1 OMP aO$SHl*!&'i£5fe2*i-C&& * 3 fc*)ft3*i*o 

[0 0 2 5] . . 

*3&IJ3<^jS#***^*a:£ft^*F* LV>S^ LT, g&&B#W (r) *», 5 

X 1 0" 4 -3 X 1 0" 2 (sec) 0«HF«3^iajfe$tLT*a «t 3 fc#j£Sft*o 
[IPJ<7>3»] 

[0 0 2 6] _ , . 

& tt- zoziftzfu^xozmtex*), wfif<o&$u ist. list (m x. t£\ 
Sfckifc atr) fcib^trieit^W*^^^^ Mfe* r i«rffifcfc&o teg* i:fa± 

[5&83 * HJfe-r & * ©fl^Iil 
[0 0 2 7] 

[0 0 2 8] 
[0 0 2 9] 

cotH 2 i £ mati- & is kh^jb s a satffi 
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[0 0 3 2] 

a#ti)Sta*l t"Ctt, -r^v^A (Mg) > #;i/v">A (Ca) . * 

fn>f^A (Sr) > ^i^'J-JA (Ba) <D^;V- jffiRSftfc^* < 1 1> 1 

T (MgO) , i^ti*;VvT (CaO) mt^^^>7^v^««lf*^ 

o 

[0 0 3 3 ] 

a^iJSt4i2»tlt:ii, TsKWtfJ* (Sc) . 'ff bV^A (Y) 33 <£ 

J: (Sc) > "fyhU*A (Y) . (La) . -feU 

(Ce) , y^-b^v^A (Pr) , **y*A (Nd) , ^itftv'J^A (Sm 

#Ht%ot£-ct±, WK* -ty^A (Ce) offkt^fflv^w^l-e^^o 

[0 0 3 4 ] 

[0 0 3 5] „ m ^ 

Z. <D £ o &fj§ 1 *>J0W3\ ft 2 is i XJFm 3 ^Wttl^liaTW «£ •? 

$*L& 0 1" 2 <Dm&<D*:fr&it, 0. 02-0. 4o : » 
iL<li, 0. 0 8-0. 3 0. J: L<(±, 0. 10-0. 2 5 fc* J: 3 fci#5£ 

$tL4o tfc, jdKOjft^-t'W-rS^SWjft^^JUbtt. 0. 04-1. 5.*?£L< 
(±. 0. 2-1. 0. L<li, 0. 3-0. 6 4 S X 7 KKfeS ° 

[0 0 3 6] 

ISlO^^^-r*^2(7)^^(75- : &;vi:fc^0. 0 2*»fc4 < * *)MW2> fc. fit 

[0 0 3 7] , , . 

[0 0 3 8] 

JtMW±, 0. l-5mVg, i!Q»^L<i±, 0. 2 ~ 1 mV g fc 3*L*o 
[0 0 3 9] 

[0041] , 

VniJfe^JRfcb-Ctt^ oy->A (Rh) , fit (Pt) , ^y^A (Pd) . 
^ ( Ru ) *5j:lMyy*A (Ir) <Z>^>U-:7;fr&»R3*Lfc^fc< & 
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[0 0 4 2] 

ffifr^ffi#$tL^>VIIim#Jl^iH#£i±> JI#:o#fiS4^ML 1 00-50000M 
fippm, fflL<l±5 0 0- 5 0 0 0 M p pm, i ») jf i L< Ii 7 0 0- 3 0 0 01 
fppm^Mo 1 0 0tlppm*lfcifeJt> RJE&Sftftd^fiTU Kfl- 

^ftTKt WSftf #tTt ^. t 1: 1. filS)^* I. o 5 0 0 0 0tfip 

tsoooo mfi p p m&.T^mnmmjt lv^ q 

[0 0 4 3] 

ML2X10-'~5X1 0- 3 ^)^/m 2 <Dmmt-£tl2> o 
[0 0 4 4] 

[0 0 4 5] 

-einx. KflM'Lfc#UtefcLfc^ M-f-^.^ (incipient-wetnes 

[0 0 4 6] 

& <£ v^ 0 #«§*fcfi#oK#aiae»± 1 o o ~ 2 0 0 °c, 

ffiL<fll00~15 om^o *^ t«I^fflV^^tL^M^it 
tt, #f>^SWi:£-i:tllI^$tL^o -HKWfcti, 3 0 0 - 1 3 0 0°Cco$E|gcoM 
[0 0 4 7] 

fflv^ii^ii^int mm, Httfo^t©^^^ 

$ ft S o * co ttttffl co ^S; K m C r MS Jfe-T Wfiv^o 

[0 0 4 8] 

[0 0 4 9] 
[0 0 5 0] 

, x-f^i, ^^T-^s^^co^-m^^^fOffl'r^- fc^iSo 

[0 0 5 1 ] 
[0 0 5 2] 
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;Wfc) 0. 3-0. 6,&a<«, 0. 4-0. 6<£>f&Bl*lfc£*L&o 

o . 3 *m t a « , mmftmm < & * t ^«^-*«& t , * ^wo. 6 

[0 0 5 3] 

^\ i3j3 J: 1 0 0 - 5 0 0°C L< (4, 2 0 0 - 5 0 0°C, X «9Sff L< 

14 200-400 "C) , WP1PJJ^6 0 0 - 1 2 0 0 °C (0* L < MU 6 0 0 - 9 0 0 V, 
i^fJL<li6 0 0~8 0 0t) cofSB $ ti& „ APi®jaS# 1 0 0 *C5lM»T*a 

, m x-f & * f - - a a**** k-r s jRifejfi** ^ a □ « o i&flta* 5 0 0 °c z n *. * t > > * 

[0 0 5 4] 

a*, 0. IMP a - 1 0MP a, L< tiO. 5 MP a - 7 M P a . £ «3 » $ 
L<i40. 5MPa~5MPaO«lfti:RfeS*i*o 
[0 0 5 5] 

Sfc, AS* V (m 3 ) * IS** (mVs e c) -C^LTt-fit, 

fc^tttlilr (sec) t±. 5 X 1 0" 4 -3 X 1 0- 2 (sec) , ffiL<!±lX10 
- 3 ~2X10" 2 (sec), 4^ ^fb<i4 3X10 " 3 -1X10 " 2 (sec) 
o :o|i»5xi O" 4 (sec) WMmtTKm^ir^mm'Xoxmm 
&1&T't& t^ 3 ) iW3X10" 2 (sec) «r«^.Sfc,^ 

Lfc^55r^5&*^^— A';7*-5>^0«RJ£ (CO+3 H2-CH4 + H2O) 
^'j7t-?>^Mlt> (2 CO+2 H2 — CO2 + CH4) tc«to-CM»$*tS^ae> 

[0 0 5 6 ] 

*|&WO»«E*fflv>S»3t^fe^*^Tt±, S5&*^5ft, JB»flc#5fc. # 

[0 0 5 7] 

£fc>t>, TIB^: (1) "C^5tt&i|[«»4RlS* (&J3 OkJ/mo 1«) ^fr} - 
[0 0 5 8] 

CH4+ 1 /2 02 -> CO+2H2 3* (1) 

[ 0 0 5 9] 

% <?> o 

[0 0 6 0] 

1 <D%MW 1 ~ 6 , Jfc*fc« 1-15 £^ Lfcffi#j£3-0&j£fltfc£ S 
J:^ ^KIHb^^v^A (Mg(0H) 2 ) > 3MfcS>*3-SA (Zr0 2 • 2.8H2O) , Tkgtffc* 
iJ9A (Ce(0H) 4 • 2H2O) , M*^v^A (CaCOs) 0«^ffiL. § t' 3 . 5wt 

miE# 2004-3112588 



#11 2004-278759 



s^—i? : 7/ 



[0 0 6 1 ] 

# ^ *Lfc|8-5k*I^% £ is X Z 3 ton/cm 2 (D]±ti 2 cmOf^^ ^EEiiJ&M L £ 
<7)t>, ^#H£tT 110 0- 1 2 0 0 W 6 hr^JS t/co 

[0 0 6 2 ] 

^J&LfcfI#«#, ffV^tLTO. 8mm~l. 1 mmOl^^#/: 0 # h fLfzU 

£ iwft^2000Mppm (H»J1~4, Jt»Jl~16) , lOOOOSfippm 5 ) „ 700 

[0 0 6 3] 

n v t> A 7jc« $ ^ffittti^^B&T 5 0ttl6 P^|£^ £ -^/tflL ^ 

#ffl^T 9 5 0 °C-e 3 B#ff, 2 Lfco 
[0 0 6 4] 

2^J^LfcB!fe«0.84m 1 ^mttS^rt \ZW& L^l*l# 1 6 mm©EE-f C^IL/: 

o Kj^m^^^±mmMummitmLmmmm^o^m^w\^Ltz 0 Mm*^&9 5 0 

"C-e 1 mm^MytLtz^ 0 2 :CH 4 :Ar=15:30:55 (^E;V%) £ & a J±2J0. 
IMPa. GHSV=400, 000 (1/hr) (mm N = 9 m s ) CO L £ o fi*M ffl □ ^ ii. 
ft£ 6 5 0 ± 2 °C t LX&J&tfA<DMM$m*1&%iL1zo m 1 0 S|f H 1©Wf|^, 
^«l±-gt*o/; 0 ^^OltBt^iW 9^, CO, C0 2 , H 2 fflJ&077^n 
v h ^57 ^ -fc J;^.^-*fiii^^> JKTn"5tH3*i&^ * ^3eKh§^ H 2 M*K^ COiif^ 
*i£tbtzo 
[0 0 6 5] 

* ^ >^<b^= ^ AS [mol/hr] ^ > it ffi -ft [mol/hr]) / ? ^SEA*[m 
ol/hr]) 

[0 0 6 6] 

7K*il*K^= (7X«tH*[mol/hr] XO. 5) / 9 y'MXw: [mol/hr] - ^ * ^i/ttBSL 
mol/hr]) 

[0 0 6 7] 

C0Sf^= (COSKffifi: [mol/hr]) / (> * > it Ai [mol/hr] - ^ * [mol/hr]) 
[0 0 6 8] 

^^rfi^fti^isbtzo 

[0 0 6 9] 
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